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Abstract Children who present with unilateral or bilateral swelling of the legs are often suspected of having a deep venous thrombosis. The incidence of deep venous thrombosis in children is low and lymphoedema may be a more appropriate diagnosis. Lymphoedema can be primary or secondary. In childhood, primary lymphoedema is more common and may be seen associated with other congenital abnormalities, such as cardiac anomalies or gonadal dysgenesis. Primary hypoplastic lymphoedema is the most often encountered type. It is more common in girls, especially around puberty, and is typically painless. Atypical presentations produce diagnostic confusion and may require imaging to confirm the presence, extent, and precise anatomical nature of the lymphatic dysplasia. This article describes four patients presenting with limb pain and reviews the clinical features and imaging options in children with suspected lymphoedema.
(Arch Dis Child 1994; 71: [44] [45] [46] [47] [48] [49] A child with a swollen leg may present a difficult diagnostic problem. The initial clinical diagnosis is usually a deep venous thrombosis, although these are uncommon in children. If pelvic and vascular ultrasound, including colour flow and Doppler imaging, does not show venous thrombus or its cause, then a large number of other disorders need to be considered. These include lymphoedema, lipoedema, hemihypertrophy, neurofibromatosis, macrodystrophia lipomatosa, reflex sympathetic dystrophy, multiple enchondromatosis, and the mixed vascular deformities (for example, Klippel-Trenaunay syndrome, congenital arteriovenous fistulas, and diffuse haemolymphangiomatosis). Although most of these uncommon disorders are clinically distinguishable, there will be a small proportion of patients in whom the diagnosis remains obscure. Such a group includes those children with primary lymphoedema. This paper discusses the clinical and radiological features of primary lymphoedema and presents four case reports.
of her right hand, but this was normal at presentation. The Lymphoedema praecox is the most common type of primary lymphoedema and both the congenita and the praecox types are more common in females (2:1 and 4:1 respectively). The sex difference is especially notable in the second decade, possibly due to the onset of puberty with consequent alterations in pelvic lymph flow and the effects of hormonal changes. This theory is supported by children with Turner's syndrome who develop lymphoedema of the congenita type which often spontaneously resolves, only to recur once menarche is induced.'0 Oestrogen has been specifically implicated and subcutaneous tissue pressure is also thought to play a part, it being slightly higher in boys than girls.33 Features often arise spontaneously or are related to a minor insult such as in case 1.
Some distinct clinicoradiological groups of patients with primary lymphoedema have been described.1 These include patients with primary hypoplastic lymphoedema, unilateral megalymphatics, and bilateral hyperplasia of the lymphatics.
Primary hypoplastic lymphoedema
This group forms about 80% of patients with primary lymphoedema of the legs. It is also the group of patients causing the greatest diagnostic confusion. The comments made about lymphoedema praecox refer mainly to this group. There is a spectrum of disease with two extremes defined by lymphographic, genetic, and histopathological features. At one end of the spectrum are patients with hypoplasia of the proximal lymphatics and distal distension. There is usually a more acute history of unilateral severe swelling, an equal sex distribution, and extensive lymph node fibrosis. At the opposite end is distal lymphatic hypoplasia, which is more common in females, milder in nature, symmetrical, and confined to below the knee. There may be a family history and the lymph nodes are normal. 34 Ultrasound examination is mandatory and should be performed to exclude an underlying vascular abnormality. It may also detect the increased thickness of the subcutaneous and subfascial compartments, especially when the disorder is unilateral, and has been used for volumetric assessment.37 Lymphography There are two types of radiographic lymphography: intralymphatic and interstitial.
Intralymphatic lymphography is the traditional method and involves the cannulation of a lymphatic vessel. It is technically demanding and is described in detail by Kinmonth.1 The lymphatic vessels are initially visualised after a dermal injection of Patent Blue dye into an interdigital webspace. Lymphatic obstruction may be suspected at this stage if the dye forms a large, but finely reticulated, network on the skin (dermal backflow). Several lymphographic patterns have been described. In primary hypoplastic lymphoedema, the two extremes of the disease spectrum show distinctive appearances. In the distal hypoplasia group there is a reduction in the number and calibre of the lymphatic vessels. In proximal hypoplasia, the trunk lymphatics are abnormal and hypoplastic, with a distended lymphatic tree distally. In unilateral megalymphatics, the affected limb has large and valveless lymphatic vessels, and the lymph nodes are small, multiple, and scattered. The thoracic duct is large and incompetent. In bilateral hyperplasia, there is both numerical and morphological hyperplasia of the vessels and lymph nodes with an absent or partially atretic thoracic duct.
Interstitial lymphangiography is a relatively new technique which allows the visualisation of the peripheral lymphatic vessels.38 39 The technique is easier to perform than intralymphatic lymphography and it has been advocated as the study of choice for assessing lymphatic vascular morphology. Mean IQ was 103d1 in the phenytoin-exposed children and 11 3 4 in their paired controls. In children who had been exposed as fetuses to carbamazepine the mean IQ was 111-5 and in their paired controls it was 1 14-9. The difference was significant only for the phenytoin group (p<0 05). Seven of the phenytoin children had features of the fetal hydantoin syndrome. An IQ of 84 or less was found in seven of the 34 children in the phenytoin group and one of their controls (p< 00 1). (Of the seven children with fetal hydantoin syndrome two had IQ -84.) Such an IQ was found in three of the 36 carbamazepine-exposed children and one of their controls. The phenytoin-exposed children also performed poorly on tests of verbal comprehension and expressive language. There was no significant difference between trial mothers and controls as regards IQ or social class.
The authors suggest that carbamazepine should be preferred to phenytoin in pregnancy. Most paediatricians prefer carbamazepine anyway.
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